Portraits, both photographic and painted, are often produced with more of one side of the face showing than the other. Typically, the left side of the face is overrepresented, with the head turned slightly to the sitter's right. This leftward bias is weaker for painted male portraits and non-existent for portraits of scientists from the Royal Society. What mechanism might account for this bias? Examination of portraits painted by left-and right-handers and of self-portraits suggests that the bias is not determined by a mechanical preference of the artist or by the viewer's aesthetics. The leftward bias seems to be determined by the sitters and their desire to display the left side of their face, which is controlled by the emotive, right cerebral hemisphere. When we asked people to portray as much emotion as possible when posing for a family portrait, they tended to present the left side of their face. When asked to pose as scientists and avoid portraying emotion, participants tended to present their right side. The motivation to portray emotion, or conceal it, might explain why portraits of males show a reduced leftward bias, and also why portraits of scientists from the Royal Society show no leftward bias.
INTRODUCTION
The Mona Lisa displays an asymmetry that is characteristic of many classical portraits; she shows her left cheek more than her right (¢gure 1b). In a review of 1474 painted portraits, found that 68% of female and 56% of male portraits were painted showing more of the left side of the face than the right. Similarly, Gordon (1974) reported that portraits of females by Goya showed more of the left side of the face than the right, whereas portraits of males displayed an asymmetry in the opposite direction. The leftward side has also been reported for a collection of 4180 singlesubject paintings, photographs, etchings and drawings (Conesa et al. 1995) and for photographs taken for school yearbooks (LaBar 1973) . In addition to the preference for portraying the left side of the face, the direction of lighting usually comes from the model's right (Coles 1974; GrÏsser et al. 1988) . Rightward lighting may be preferred because it illuminates the front of the face when the model's head is turned to the right. Rightward illumination may also place the left side in relief and accentuate the features on the left side.
In addition to the turning bias, Tyler (1998) noted a tendency for one eye to be centred in portraiture. His examination of portraits by 625 artists revealed that one eye was nearly always placed in the horizontal centre of the canvas. But which eye is centred? Centring one eye balances the arrangement of the painting, with the mass of one side of the face in one-half of the painting being balanced by the front of the face in the other half. Since most portraits feature the left side of the face, it is likely that most portraits will centre the left eye, rather than the right. To test this proposition, we measured the relative horizontal placement of the left and right eyes in 137 Renaissance portraits from Campbell (1990) . Singlesubject portraits of adults that included only the upper torso or shoulders and the head were included in the sample. Out of the portraits sampled, 57% showed more of the left side of the face, 36% showed more of the right side and 7% showed no bias. For the measurement of eye position, eight portraits were excluded because they were pro¢le portraits and the position of one eye could not be measured. The data from the remaining 129 portraits (¢gure 2) are sharply unimodal with half of all portraits featuring one eye in the middle ( AE2.5%) of the painting, con¢rming Tyler's (1998) results. Out of the portraits where one eye fell in the middle of the painting, 63% of these featured the left eye. An independent samples t-test of the deviation from the centre of the painting (measured as a proportion of the painting's width) revealed that the average horizontal deviation of the left eye (7.03%) was less than that of the right eye (9.05%) (t(128) 2.26, p50.05). Thus, not only is one eye centred in portraits, but it is usually the left eye.
There are many causal hypotheses for the leftward bias in portraiture Gordon 1974) . We explore three possible explanations for the leftward bias: (i) mechanical biases by the artist, (ii) perceptual asymmetries of viewers, and (iii) a preference to portray features contained on the left side of the face.
The leftward bias in painted portraits could result from a mechanical bias by the artist. Although left-handers are overrepresented among artists (Mebert & Michel 1980) , the large majority are right-handed. Dextrality could cause a leftward bias in two ways. First, suggested that right-handed artists might ¢nd it easier to paint a model on their left (in line with the palette) rather than having to look over their painting arm. The model might then reciprocate this posture by turning their left cheek to the artist. Second, the bias may originate in the mechanics of arm musculature, which facilitate the production of left pro¢les. Abductive arm movements, which move with the natural swing of the forearm, are quicker and more accurate than adductive movements, which move against the natural arc of the arm (Bradshaw et al. 1990 ). Thus dextral artists may ¢nd it easier to draw a left pro¢le because the arc of the face can be drawn with smooth abductive movements. In contrast, sinistral artists should ¢nd it easier to draw right pro¢les with abductive movements of their left hand.
We sampled the work of Raphael and Hans Holbein the Younger, two well-known, and proli¢c, left-handed portrait painters (Elias 1998; GrÏsser et al. 1988) . Only single-subject, upper-torso paintings and drawings were sampled. Portraits were classi¢ed as having the left or the right side of the nose visible. Portraits with both sides of the nose visible (central) were excluded. Out of 33 noncentred portraits in a catalogue of Raphael's work (Dussler 1971 Another way of testing the e¡ect of hand preference on portraiture is to compare self-portraits and portraits of others. Self-portraits are traditionally painted using a mirror. The use of mirrors in self-portraits is illustrated in a portrait by Johannes Gump¡ (Goldscheider 1937 ) which depicts three views of himself painting a self-portrait: his back, his re£ection in the mirror, and his image on a canvas. The mirror reverses the artist's image so that a rightward pose is required on the part of the model or artist if the re£ection is to have a left pro¢le. If the mechanics of the artist's arm is an important constraint, the artist should turn their right cheek to the mirror to produce a left pro¢le in the painting. examined 57 selfportraits painted by Rembrandt and found that only nine featured the left cheek more prominently than the right. However, they also reported that the tendency to portray the left side was weaker in men than in women. Given that Rembrandt was male, the preponderance of rightsided self-portraits might have been the result of gender, rather than image reversal. To test whether the right-bias in self-portraits is confounded by gender, we examined self-portraits of men and women separately.
Self-portraits were obtained from one primary source (Goldscheider 1937 ), which included a few self-portraits of female artists. The number of female portraits was, however, too low and so it was increased from a variety of other sources (Buscombe 1978; Meskimmon 1996; Rubenstein 1982; Yung 1981 ) until the expected cell frequency exceeded the accepted minimum of ¢ve (Tabachnick & Fidell 1989) . Portraits of others were sampled sequentially from the catalogue of the National Portrait Gallery (Yung 1981) until the minimum expected cell frequency also exceeded ¢ve. This method maintained similar total sample sizes for both portrait types (table 1) . Portraits were classi¢ed as left-or right-facing using the procedure described earlier in this paper.
A hierarchical log-linear analysis of the portraits of others revealed that left-facing pro¢les were more common than right-facing pro¢les ( 2 4.29, d.f. 1, p50.05). There was also a signi¢cant interaction between gender and direction of pose ( 2 4.62, d.f. 1, p50.05) re£ecting a stronger leftward bias for females than for males. The self-portrait data revealed more right-facing portraits than left-facing portraits ( 2 11.05, d.f. 1, p50.001). The rightward bias was not a¡ected by gender ( 2 0.21, d.f. 1, n.s.). The portraits of others con¢rm reports of a leftward portrait bias that is stronger for females than males (Gordon 1974; . The selfportrait data con¢rm report of a rightward bias and demonstrate that this bias is not the result of an overrepresentation of male artists. These data demonstrate that the pro¢le of the portrait changes as a function of whether the portrait was of the self or of another person. Humphrey & McManus suggested that these changes were related to the perceived kinship of the model. Close kin, such as oneself or male relatives, were painted with the right side of their face showing whereas other, less-close kin or females were painted with the left cheek showing. We o¡er an alternative explanation for the change observed for self-portraits. Self-portraits appear to feature the right cheek because they are painted using a mirror that reverses left and right. Thus, when posing for the painting, the artist poses like most other models, with the left side of their face turned towards the painter or mirror.
These results, together with the analysis of portraits made by sinistrals, suggest that mechanical preferences by the artist cannot account for the leftward bias in portraiture. The fact that a leftward bias exists in photographic portraits (LaBar 1973) further militates against a simple right-hand bias. also rejected a simple mechanical account of the leftward bias in portraiture. They noted that a mechanical preference by the artist could not explain why the leftward bias was stronger for females or for portraits that featured the whole body rather than just the head and shoulders ).
An alternative to a mechanical bias is a perceptual preference of viewers (and potential purchasers) of the portraits. Asymmetries in lateral organization play an important role in aesthetic judgements of paintings (Freimuth & Wapner 1979) . The features on the left of a painting are perceived as being more salient (Nelson & MacDonald 1971 ) and closer (Bartley & DeHardt 1960) than those on the right. Asymmetries in the perception of portraits may be related to right hemisphere lateralization for face recognition (Mandal et al. 1991) . When portraits are drawn of the left side of the face, more facial features fall in the left half of the painting (see Mona Lisa in ¢gure 1). This imbalance could facilitate face recognition because stimuli falling within the left visual ¢eld are projected directly to the face recognition mechanisms located in the right cerebral hemisphere. Studies with chimeric facial stimuli support the proposition that we attend more to the leftward features of a face. When participants are asked to select the`happier' out of two left or right mirror-reversed facial stimuli with`happy' expressions on one side and`sad' expressions on the other, they typically select the stimulus with the happy expression on the left-hand side (Mattingley et al. 1994) .
However an explanation based on perceptual biases cannot explain why a rightward bias exists for selfportraits or why a reduced leftward bias exists for male portraits. It is unlikely that the shift in lateral bias for self-portraits and males relates to a decreased desire for these portraits to be aesthetically pleasing. Additional evidence against a perceptual bias has been found by comparing viewer's ratings of original and mirror-reversed portraits. Chen et al. (1997) and Benja¢eld & Segalowitz (1993) found that an observer's rating of the attractiveness or potency of a portrait was determined by the side of the face shown by the model and not by the direction in which the portrait faced. These results suggest that asymmetries in the perception of portraits are dependent upon the side of the face that the model displays rather than the way the portrait is arranged on the canvas. This then brings us to the third proposition: that the leftward bias may be generated by a desire to portray features contained on the left side of the face. Is there something special about the left side of the face ? When people express an emotion, the muscles on the left side produce a more intense expression than those on the right side of the face (Borod et al. 1997). Sackheim et al. (1978) divided photographs of faces into left and right halves, mirror-reversed them, and then rejoined them to form left^left and right^right composites. When participants were asked to select the image that appeared`happiest' or saddest', they tended to select the image that was a leftl eft composite. This asymmetrical expression presumably re£ects the fact that the left side of the face is controlled by the right cerebral hemisphere, which is dominant for emotional expression (Borod et al. 1997) .
If the left side of the face is more emotive, what is the right side ? Benja¢eld & Segalowitz (1993) investigated people's perception of portraits by asking them to rate eight of Leonardo da Vinci's drawings along a number of semantic dimensions. Four of the portraits displayed the left side of the face while the other four showed the right side. Portraits drawn of the right side of the face (irrespective of whether they were mirror reversed) were rated as being more`potent' and`active' than portraits drawn of the left side of the face. The power and selfcontrol connoted by portraits of the right side of the face may have been achieved by`concealing' the more emotive left side of the face. Interestingly, Chen et al. (1997) reported that photographs featuring the right side of a model's face (irrespective of whether they are mirror reversed) are rated as being more attractive than photographs featuring the left side. This result seems at odds with the claim that rightward-facing portraits are more potent and active. It is possible, however, that emotional expression does not serve to enhance beauty and that the more reserved expression of the right side of the face may be perceived as more attractive.
The model or the artist might decide which side of the face to portray. Models may intuitively turn their left cheek when posing for an emotive portrait and turn their right cheek when trying to appear impassive or powerful. Alternatively, artists, when trying to portray emotion, may direct the model to turn one or other cheek.
The majority of portraits are probably made so that they communicate the emotive qualities of their subject. For this reason, the majority of portraits feature the left side of the face. A preference to feature the left side of the face may also account for the rightward bias observed for self-portraits. Artists, like the majority of other models, may wish to have the emotional, left side of their face portrayed. By turning their left cheek to the mirror, the artist produces a right-facing image that is transcribed to the canvas. Laterality of emotional expression may also explain the gender di¡erence in paintings where females are more likely than males to show a leftward bias. Research indicates that males are less inclined to portray emotion than women (Wagner et al. 1993) . Thus, women may be more likely to present their left (emotive) cheek when sitting for their portrait. Males, on the other hand, may be more inclined to turn their right (impassive) cheek. This desire to portray (or conceal) emotion may explain why Albert Einstein chose, or was directed, to turn his right cheek in the portrait shown in ¢gure 1. Einstein's portrait is part of a larger portrait collection belonging to the Royal Society, London (Robinson 1980) , which shows no left bias (left 63, right 64: 2 0.01, d.f. 1, n.s.). Tempting, as it is to comment on the popular conception of scientists as unemotional, logical rationalists, we will simply observe that these portraits were all completed for professional rather than personal purposes. In contrast, portraits in the National Portrait Gallery, which show a leftward bias, may have been painted for personal, family or aesthetic reasons.
We tested whether portrait asymmetries are a¡ected by emotional context by asking participants to pose for either a family portrait or a portrait for the Royal Society. If the desire to express, or conceal, emotion is an important factor in portraiture, participants should turn their left cheek for the family portrait and turn their right cheek (or show no asymmetry) for the Royal Society portrait. If turning bias was a¡ected by emotional context in the absence of directions from an artist, this would suggest that models intuitively know which cheek best re£ects or conceals emotion.
METHOD (a) Participants
Psychology students (122 female, 43 male) with a modal age of 19 years participated in the study as part of their course requirements. Participants were naive as to the aims and expected outcomes of the study.
(b) Procedure
Participants were randomly allocated to the two portrait conditions. The experimenter was not aware of the condition to which the participant had been allocated. In the`emotional' condition, participants were given the following script:`You have a close-knit family including your parents, siblings, partner and two small children. You are going overseas for a year and want to have a portrait taken as a gift to them. You are a warmhearted and a¡ectionate person. You love your family and want the portrait to remind your family of how much you love them. To achieve this, you put as much real emotion and passion into the portrait as you can.' Participants in the`impassive' condition were given the following script:`You are a successful scientist at the pinnacle of your career. You are a cool-headed, calm and reasonable person. You have just been accepted as a member of the Royal Society and have been asked to provide a portrait for their gallery. This is a great privilege but you are worried people will think you are being self-important or proud. When you pose for your portrait, you want to give the impression of an intelligent, clear-thinking person but don't want to look at all smug or proud. To avoid this, you try very hard to avoid depicting any emotion at all.'
Participants were tested individually and were seated 2.0 m directly in front of a video camera. The experimenter was seated immediately behind the camera. The testing room was well-lit and free of any asymmetrical distractions. Participants were asked to read the script and consider for 30 s how they would pose. They were then asked to pose so that their head did not directly face towards the camera. The experimenter recorded whether the sitter turned their left or right cheek towards the camera. The experimenter then asked the participant which script they had been allocated and this was recorded along with the gender of the participant.
RESULTS
Data from three participants were rejected because they failed to turn their left or right cheek toward the camera. A hierarchical log-linear analysis revealed a signi¢cant interaction between emotional condition (emotional, impassive) and the side of the face presented (left, right) ( 2 4.18, d.f. 1, p50.05). Table 2 reveals that participants were more likely to turn their left cheek in the emotive condition and their right cheek in the impassive condition. The frequency of turning was not a¡ected by the gender of the sitter ( 2 0.12, d.f. 1, n.s.). No other interaction was statistically signi¢cant.
CONCLUSION
Emotional context had a clear e¡ect on the lateral bias in posing behaviour. Participants presented their left cheek in the emotive, family portrait and turned their right cheek in the impassive, scientist portrait. There was no di¡erence in turning bias between the genders and the e¡ect of gender did not interact with the emotional condition. Given the stronger leftward bias for portraits of females reported in the present study and elsewhere (Gordon 1974; , one might have expected a gender di¡erence to arise in posing behaviour. The absence of a gender e¡ect may be because the roles adopted for the study overrode any pre-existing gender di¡erences in the desire to portray emotion. It is unlikely that the non-e¡ect of gender is related to the relatively small number of males included in the sample. Tabachnick & Fidell (1989) recommend that, in order for a log-linear design to be adequate, expected cell frequencies must be greater than one, with no more than 20% of cells below ¢ve. Inspection of the expected cell frequencies con¢rmed that the present design met these criteria with ease.
The present results suggest that models intuitively know which side of their face most e¡ectively expresses emotion. This knowledge could be ontogenetic or phylogenetic in origin. Throughout life, people may learn the most e¡ective way of expressing an emotion based on the reaction that the expression has evoked in the past. Alternatively, emotional expressions may be controlled by innate brain mechanisms. Darwin (1872 Darwin ( /1965 ¢rst proposed the idea that emotions in humans and other animals have a common origin. More recent research by Ekman (1980) has supported this proposition by demonstrating that members of an isolated tribe in Papua New Guinea produced facial expressions of emotion, such as sadness and happiness, that were readily recognized by Westerners. The tendency to turn the left cheek when trying to express an emotion and to turn the right cheek when trying to conceal an emotion may have a similar phylogenetic basis. The desire to portray features contained on the left side of the face provides a plausible explanation for the often discussed, but poorly explained, phenomenon of a left-facing bias in portraiture. Indeed, it may underlie alternative explanations for the lateral bias in portraits based on symbolism and kinship McManus 1979) . Laterality of expression in portraiture also provides a helpful hint for scientists dealing with the visual mediaöif you want to break the stereotype of the cold, unfeeling scientist, give them your best (left) side. 
